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(54) POSTURE CONTROL DEVICE FOR WORK VEHICLE 

(57)Abstract: 

PURPOSE: To provide a posture control device for a work vehicle by which the 
work vehicle can travel stably while holding a posture horizontally. 
CONSTITUTION: Hydraulic cylinders 21 and 22 are arranged between a front wheel 
shaft 2 and a chassis 5. An angle detector 24 is installed on the chassis 5. A 
hydraulic pump 20 is connected to the hydraulic cylinders 21 and 22 through an 
electromagnetic selector valve 23. A signal of the angle detector 24 is inputted to 
function generators 26 and 27 of a control part 25, and the electromagnetic 
selector valve 23 is switched by these output signals. When the chassis 5 is 
inclined forward and downward, the selection valve 23 is switched to an illustrated 
upper side position by a signal of the function generator 27. and pressure oil is 
supplied to the hydraulic cylinder 21 and 22, and the chassis 5 is raised, and 
becomes horizontal. When the chassis 5 is inclined forward and upward, the 
selector valve 23 is switched to an illustrated lower side position by a signal of the 
function generator 26, and the pressure oil of the hydraulic cylinders 21 and 22 is 
discharged, and the chassis 5 is lowered, and becomes horizontal. 
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(54) POSTURE CONTROL DEVICE FOR WORK VEHICLE 

(57)Abstract: 

PURPOSE: To provide a posture control device for a work vehicle by which 
the work vehicle can travel stably while holding a posture horizontally. 
CONSTITUTION: Hydraulic cylinders 21 and 22 are arranged between a 
front wheel shaft 2 and a chassis 5. An angle detector 24 is installed on the 
chassis 5. A hydraulic pump 20 is connected to the hydraulic cylinders 21 
and 22 through an electromagnetic selector valve 23. A signal of the angle 
detector 24 is inputted to function generators 26 and 27 of a control part 
25, and the electromagnetic selector valve 23 is switched by these output 
signals. When the chassis 5 is inclined forward and downward, the selection 
valve 23 is switched to an illustrated upper side position by a signal of the 
function generator 27, and pressure oil is supplied to the hydraulic cylinder 
21 and 22, and the chassis 5 is raised, and becomes horizontal. When the 
chassis 5 is inclined forward and upward, the selector valve 23 is switched 
to an illustrated lower side position by a signal of the function generator 26, 
and the pressure oil of the hydraulic cylinders 21 and 22 is discharged, and 
the chassis 5 is lowered, and becomes horizontal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused l^y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the activity car equipped with the wheel of a front axle, the wheel of the both ends and a rear axle, and its 
both ends, and the chassis which the activity device was attached and was supported by said front axle and said rear axle 
While attaching either said front axle or said rear axles in said chassis through two or more oil hydraulic cylinders 
Attitude control equipment of the activity car characterized by preparing the solenoid valve which carries out drive 
control of said each oil hydraulic cylinder, the include-angle detector which detects the airraid angle of inclination of 
said chassis, and the control section which controls said change-over valve to hold said chassis horizontally according to 
the detection value of this include-angle detector. 

[Claim 2] It is attitude control equipment of the activity car characterized by said solenoid valve consisting of the 
change-over valve of two poppet molds in claim 1. 

[Claim 3] It is attitude control equipment of the activity car characterized by having the output characteristics to which 
said control section has a predetermined neutral zone in claim 1 before and after the detection value of the horizontal 
position of said include-angle detector. 

[Claim 4] It is attitude control equipment of the activity car characterized by for said solenoid valve being a 
proportionality solenoid valve, and said control section having the output characteristics which output the signal 
proportional to the absolute value of the detection value of said include-angle detector in claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suspension system of the activity car used for the activity car which 
moves with a wheel with a tire. 

[0002] 

[Description of the Prior Art] The axle and car body (chassis) which drive a wheel are being fixed directly, or the 
activity car which moves with a wheel with a tire, for example, a wheel shovel, and the wheel loader are combined with 
pin joint. Drawing explains an example of such an activity car. Drawing 5 and drawing 6 are the side elevations of the 
outline configuration of a wheel shovel. In each drawing, a front wheel with a tire in 1, a rear wheel with [ 2 ] a tire in a 
front axle and 3, and 4 are rear axles. In 5, a drive unit and 7 show a pre-drive shaft, and, as for a chassis and 6, 8 shows 
a post-drive shaft. The revolving super-structure by which 9 was installed in the chassis 5 possible [ revolution ], and 10 
are driver^s cabins. The boom by which 1 1 was attached in the revolving super- structure 9, the arm with which 12 was 
attached in the boom 1 1 , and 13 are the buckets attached in the arm 12, and the front device consists of these booms 11, 
an arm 12, and a bucket 13. 

[0003] At the time of transit of the above-mentioned wheel shovel, as shown in drawing 5 , it runs with the posture 
which involved in the arm 12 and the bucket 13. Since it is the attachment from which the bucket 13 shown in drawing 

5 serves as a criterion with a wheel shovel, when a bucket 13 is attached, it is designed so that the load conceming a 
front axle 2 and a rear axle 4 may become almost equal, and in this case, a wheel shovel can hold an almost level 
condition and can perform stable transit. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, a wheel shovel does not only excavation work with a bucket 13 
but other various activities. For this reason, according to that work content, various attachments, such as a breaker and a 
crusher, are used in addition to bucket 13. Thus, when attachments other than bucket 13 are attached, as load allocation 
with a front axle 2 and a rear axle 4 collapses that the attachment concerned is the attachment 14 heavier than a bucket 
13 as shown in drawing 6 , and the load allocation to a front axle 2 becomes large, consequently it is shown in djawing 

6 , the deformation of a front wheel 1 becomes large and a car body serves as a posture inclining forward. And with 
such a posture, since the operator in a driver's cabin 10 also inclines forward together with a car body, it becomes 
unstable, and there is also a possibility of fatigue not only increasing, but falling to the front at the time of a slam on the 
brake and driving down slope. 

[0005] When this is a bucket in the case of trenching with narrow width of face when an attachment is lighter than a 
bucket 13 conversely, or in not attaching an attachment, a car body is raised ahead and produces the same problem as 
the above. 

[0006] The purpose of this invention solves the technical problem in the above-mentioned conventional technique, and 
is to offer the attitude control equipment of the activity car it can run to stability. 

[0007] 

[Means for Solving the Problem] In the activity car with which this invention was equipped with the wheel of a front 
axle, the wheel of the both ends and a rear axle, and its both ends, and the chassis which the activity device was attached 
and was supported by said front axle and said rear axle in order to attain the above-mentioned purpose While attaching 
either said front axle or said rear axles in said chassis through two or more oil hydraulic cylinders It is characterized by 
preparing the solenoid valve which carries out drive control of said each oil hydraulic cylinder, the include-angle 
detector which detects the airraid angle of inclination of said chassis, and the control section which controls said 
solenoid valve to hold said chassis horizontally according to the detection value of this include-angle detector. 
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:0008] 

Fiinction] The include-angle detector has always detected the airraid angle of inclination (airraid angle of inclination of 
m activity car) of a chassis. By an include-angle detector detecting this, if a chassis inclines, a control section judges the 
iirection of the inclination of a chassis by the detecting signal from an include-angle detector, a solenoid operated 
lirectional control valve is switched according to this direction, and a pressure oil is supplied to each oil hydraulic 
cylinder, or a pressure oil is discharged from each oil hydraulic cylinder. Thereby, a chassis (activity car) is maintained 
horizontally and can perform stable transit. 
:0009] 

Example] Hereafter, this invention is explained based on the example of illustration. Drawing 1 is drawing showing the 
attitude control equipment of the activity car conceming the 1st example of this invention. As for a front wheel and 2, in 
his drawing, 1 is [ a front axle and 5 ] chassis, and these are the same as drawing.5 and the thing shown in 6. They are a 
. sdraulic pump and the oil hydraulic cylinder by which 20 was prepared in 21 and 22 were prepared between the front 
axle 2 and ttie chassis 5. In illustration, the rod of each oil hydraulic cylinders 21 and 22 is combined with the front axle 
2 that a cylinder case can be rotated on a chassis 5, respectively again. In addition, the above-mentioned joint relation 
may be reverse. Moreover, pin association of the rear axle 4 is carried out at the direct chassis 5. 23 is a solenoid 
operated directional control valve which intervenes between each oil hydraulic cylinders 21 and 22 and a hydraulic 
pump 20. 

[0010] 24 is the include-angle detector attached in the chassis 5. This include-angle detector 24 outputs the forward 
electrical signal proportional to whenever [ that tilt-angle ], when a chassis 5 inclines to a front lower part, and when a 
chassis 5 inclines to the front upper part, it outputs the negative electrical signal proportional to whenever [ that tilt- 
angle ]. 25 is a control section and consists of fiinction generators 26 and 27 into which the detecting signal of the 
include-angle detector 24 is inputted. Like illustration, a function generator 26 has the property of making an exciting 
current outputting to one solenoid of a solenoid operated directional control valve 23, only when the inputted signal is 
negative, and a fiinction generator 27 has the property of making an exciting current outputting to the solenoid of 
another side of a solenoid operated directional control valve 23, only when the inputted signal is forward. In addition, 
illustration of the inverter which changes the output signal of each fiinction generators 26 and 27 into an exciting current 
is omitted. 

[001 1] Next, the example of the wheel shovel which shows actuation of this example to drawing 5 and 6 explains. 
Where a standard attachment (bucket 13) is attached at the tip of the arm 12, when the wheel shovel is running the flat 
ground, the signal of the include-angle detector 24 is 0, a solenoid operated directional control valve 23 is in a center 
valve position, and the bottom side of oil hydraulic cylinders 21 and 22 is in the condition that the pressure oil which 
holds a chassis 5 horizontally was enclosed. Therefore, a wheel shovel runs, where a horizontal is held. 
[0012] On the other hand, when a wheel shovel attaches an attachment with heavy weight at the tip of an arm 12, a 
chassis 5 inclines to a front lower part, and the forward signal proportional to the inclination concerned is outputted 
from the include-angle detector 24. By this, a signal is outputted from a function generator 27, the solenoid [ on the 
other hand / (it is the upper part in drawing) ] of a solenoid operated directional control valve 23 is excited, a solenoid 
operated directional control valve 23 is switched to a top location by a diagram, a pressure oil is further supplied to oil 
hydraulic cylinders 21 and 22, a rod develops, and a chassis 5 is raised. If a chassis 5 is raised, the include-angle 
detector 24 will detect this in the location where it became level, the output of the signal from a function generator 27 
will be lost, and a solenoid operated directional control valve 23 will return to a center valve position. In this condition, 
a wheel shovel is held horizontally and the transit of it in the level condition is attained. 

[0013] When a wheel shovel attaches an attachment lighter than a criterion at the tip of an arm 12 conversely with the 
above, or when the attachment is not attached, a chassis 5 inclines to the front upper part, and the negative signal 
proportional to the inclination concerned is outputted from the include-angle detector 24. By this, a signal is outputted 
from a function generator 26 and a solenoid operated directional control valve 23 is switched to a bottom location. The 
pressure oil by the side of the bottom of each oil hydraulic cylinders 21 and 22 is discharged by the tank, and its rod 
shrinks. A chassis 5 descends, the include-angle detector 24 detects this in the location which became level, the output 
of the signal from a fiinction generator 26 is lost, retum and a wheel shovel are horizontally held by the center valve 
position, and the transit of a solenoid operated directional control valve 23 in the level condition is attained in it. In 
addition, each above-mentioned actuation is similarly carried out, after the include-angle detector 24 detects the 
inclination concerned when a wheel shovel is in a slope, and a chassis 5 inclines. 

[0014] Thus, since the include-angle detector 24 detects the inclination of a chassis 5, a solenoid operated directional 
control valve 23 is switched according to this and oil hydraulic cylinders 21 and 22 were controlled by this example, a 
wheel shovel can be held horizontally and, thereby, stable transit is attained, removing operator fatigue. 
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[0015] In addition, although explanation of this example illustrated and explained the wheel shovel, it is clear to be able 
td^apply to other activity cars. Moreover, although explanation of the above-mentioned example explained the example 
which prepares two oil hydraulic cylinders between a front axle 2 and a chassis 5, it can also have three or more oil 
hydraulic cylinders, and they can also be further prepared between a rear axle 4 and a chassis 5. Moreover, if the 
include-angle detector 24 is the part which can detect the inclination of a car body, even if they are parts other than 
chassis 5, it does not interfere. 

[0016] Dr aw ing 2 is drawing showing some attitude control equipments of the activity car concerning the 2nd example 
of this invention. The same sign is given to the part same in this drawing as the part shown in drawing 1 . 30 and 31 are 
the change-over valves of a poppet mold. It is different in that the latter uses the change-over valves 30 and 3 1 of a 
poppet mold to the former using the usual solenoid operated directional control valve 23, and other configurations of the 
example and this example which are shown in drawing 1 are the same. 

[0017] If the change-over valve 31 of a poppet mold will be switched, the rod of each oil hydraulic cylinders 21 and 22 
will be shrunken, a chassis 5 will be dropped, if a signal is outputted from a function generator 26, and a signal is 
outputted from a function generator 27, the change-over valve 30 of a poppet mold will be switched, the rod of each oil 
hydraulic cyhnders 21 and 22 will develop, a chassis 5 will be raised, and a horizontal will be held, respectively. The 
effectiveness that there are few amounts of leaks from a valve since the effectiveness of this example uses the change- 
over valves 30 and 31 of a poppet mold in addition to the effectiveness of a previous example, and a horizontal position 
can be held much more certainly by this also does so. 

[0018] Drawing. 3 is drawing showing some attitude control equipments of the activity car conceming the 3rd example 
of this invention. The same sign is given to the part same in this drawing as the part shown in dra wing 1 . 25 A is a 
control section equivalent to the control section 25 shown in drawing 1. . Moreover, although it is a function generator 
equivalent to the function generator 26 which shows 26 A to drawin g 1 , and a function generator equivalent to the 
function generator 27 which shows 27A to drawing 1 , it differs in the property with the function generator shown in 
drawing; 1; , respectively. That is, function generators 26A and 27A do not output a signal immediately, when an 
inclination arises, but when it inclines more than a certain predetermined include angle from a horizontal position, it 
considers as the property which outputs a signal for the first time. By this, neutral zone deltatheta like illustration will be 
set up in this example. 

[0019] Actuation of this example applies to actuation of the 1st example correspondingly. Moreover, in addition to the 
effectiveness of the 1st example, the effectiveness of this example prevents the phenomenon in which a solenoid 
operated directional control valve 23 is continuously switched by setup of above-mentioned neutral zone deltatheta in 
the horizontal position neighborhood, and a chassis 5 vibrates gradually, and also does so the effectiveness that an 
operator's displeasure can be removed. 

[0020] Drawing 4 is drawing showing some attitude control equipments of the activity car conceming the 4th example 
of this invention. The include-angle detector as what is shown in drawing 1 with 24 [ same in this drawing ], the control 
section equivalent to the control section 25 which shows 25B to drawing 1 , and 40 are proportionality solenoid valves. 
Moreover, in control-section 25B, although it is a function generator equivalent to the function generator 26 which 
shows 26B to drawing 1 , and a function generator equivalent to the function generator 27 which shows 27B to drawing 
1 , it differs in the property with each function generator shown in drawing 1 , respectively. That is, it considers as the 
property that the signal which is proportional also to function generators 26B and 27B at the absolute value of an input 
signal is outputted. 

[0021] The signal with which actuation of this example is outputted from each function generators 26B and 27B unlike 
actuation of each previous example is a signal proportional to the inclination of a chassis 5, and drive control of the 
proportionality solenoid valve 40 is carried out at the opening according to the signal of each function generators 26B 
and 27B. Thereby, in addition to the effectiveness of the 1 st example, the effectiveness that a horizontal position can be 
controlled still more smoothly also does this example so. 
[0022] 

[Effect of the Invention] Since the solenoid valve which attaches one side of the axles in a chassis through two or more 

oil hydraulic cylinders, detects the airraid angle of inclination of a chassis with an include-angle detector, and carries out 
drive control of each oil hydraulic cylinder according to this detection value was controlled by this invention in the 
direction which holds a chassis horizontally as stated above, an activity car can be held horizontally and, thereby, stable 
transit can be performed, removing operator fatigue. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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